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of the anxieties and uncertainties facing students who are applying for residency positions. The National Resident Match Program (NRMP)/Association of American Medical Colleges (AAMC) publication, Charting Outcomes in the Match, 1 attempts to provide information regarding variables that predict success for students to match in their preferred specialties. Variables included in this analysis were the number of programs that a student ranks, Alpha Omega Alpha (AOA) membership, United States Medical Licensing Examination (USMLE) Step 1 and Step 2 scores, and research experience. There is little current information about how residency program directors rate the relative importance of additional available student data, such as preclinical grades, the Medical Student Performance Evaluation (MSPE, or former dean's letter), the USMLE Step 2 Clinical Skills (CS) exam, and clinical grades. Myths and rumors abound regarding what is really important to program directors and their selection committees about desirable applicants.
The most recent comprehensive survey of program directors' residency selection criteria was reported by Wagoner and Suriano 2 in Academic Medicine in 1999. In this study, questionnaires were sent to 1,200 of the 3,494 program directors (approximately 34%) in 14 specialties. Wagoner and Suriano found that some selection criteria were emphasized more heavily than others and that the emphasis varied according to the competitiveness of the specialty. Several smaller surveys exploring selection criteria within specific specialties also have been published. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Since publication of these earlier studies, additional information has become available to residency program directors and selection committees as they evaluate medical student applications to their programs. The implementation of the National Board of Medical Examiners USMLE Step 2 CS examination in 2004 offers the potential to validate the clinical skills of applicants. Furthermore, the USMLE Step 2 Clinical Knowledge (CK) examination is now computerized and can be taken at any time, so scores are available to program directors at the time of application. The AAMC's recommended template for the MSPE has standardized the traditional dean's letter. Moreover, the competitiveness of many specialties has changed since 1999.
The primary purpose of this study was to assess residency program directors' opinions about the relative importance of various selection criteria in their specialties in 2006. We extended our analysis to other specialties that were not part of previous reports, surveying a total of 21 specialties. With this study, we hope to provide an updated and more detailed perspective of the residency selection process and to highlight possible misperceptions that may affect student advising for residency application.
Method
In the spring of 2006, we used the AMA's Fellowship and Residency Electronic Interactive Database (FREIDA) to identify U.S. residency program directors. The FREIDA database listed a total of 2,980 university hospital and universityaffiliated community hospital residency programs in 21 selected specialties. The program director's direct contact information was available for 2,528 residency programs, representing approximately 85% of selected programs in the FREIDA database. We sent questionnaires both electronically and via surface mail to the 2,528 identified program directors. Program directors were able to submit responses using either method. An e-mail reminder that included a link to the survey was sent six weeks after the initial distribution.
The questionnaire originally developed by Wagoner and Suriano 2 in 1996 was amplified (with permission) for use in this study. It divided residency selection criteria into five categories: Academic Criteria (14 items), Extracurricular Activities (3 items), Supporting Information (9 items), Issues of Concern (14 items) and Other (6 items). In addition, we collected demographic information about the residency programs. Responses to questionnaire items were recorded using a five-point Likert scale (5 ϭ critical, 1 ϭ unimportant; or 5 ϭ agree, 1 ϭ disagree).
We calculated mean values for each question within and across all specialties. The mean numeric scores assigned to item responses were used to create rank orders within three categories: Academic Criteria, Extracurricular Activities, and Supporting Information.
Responses from the surveys returned by mail and those completed on the Internet were combined before analysis. The data were sorted by specialty and residency program location (university hospital or university-affiliated community hospital). Responses from university hospitals and university-affiliated community hospitals were combined because initial statistical analyses revealed no differences between the two groups.
Analysis of variance was used to determine whether significant differences existed across specialties for each of the criteria and within a specialty for different criteria. When significant differences were found, we used a t test to calculate the difference between the two questions of interest and then computed the one-sample t test to see whether the mean of the difference is different from 0. The P value for significance was adjusted for making multiple comparisons (Bonferroni). In a similar fashion, the USMLE data for Step 1 and Step 2 CK were analyzed using ANOVA followed by a t test to isolate differences between the three groups of specialties as defined by their relative competitiveness.
Results
The response rates for the surveys for each specialty are shown in Table 1 . These ranged from a high of 65% (65 of 100) in urology to a low of 38% (41 of 107) in neurology. The overall response rate was 49% (1,201 of 2,443). Responses from combined medicine-pediatrics programs were considered insufficient in number to be included in the study (18 of 85). Of all the responses returned, 76% (913 of 1,201) were received via mail, and 24% (288 of 1,201) were received online. Table 2 depicts the most important academic selection criteria across all specialties in rank order. Grades in required clerkships were the highestranked selection criteria compared with all other criteria (P Ͻ .002). To illustrate statistical differences that exist when comparing all other selection criteria, the column to the right indicates the ranks that are statistically different from the criteria listed in each row. For example, USMLE Step 1 scores were ranked significantly higher than USMLE Step 2 scores and all other criteria below; however, there was no statistical difference in the ranking of USMLE Step 1 score and grades in senior electives of specialty or the number of honors grades by program directors. Table 3 depicts the data by rank within an individual specialty. We included only criteria where the mean response across specialties was 3.0 or greater. In addition, we included responses from three questions in the Supporting Information section of the questionnaire. These questions referred to audition electives, letters of recommendation, and the utility of the MSPE.
Specialties in which the majority of positions are filled by graduating seniors of U.S. medical schools may be considered more competitive than specialties that fill with a high percentage of international graduates. The top row of Table 3 indicates the U.S. fill rate for each specialty. These data were derived from published 2007 match statistics for the NRMP, the San Francisco match (neurosurgery and ophthalmology), and the American Urological Association (14) 3.22 (11) 3.44 (9) 3.80 (7) † 3.32 (14) . Table 3 . Within specialties, significant differences existed. It should be noted that three criteria (grades in preclinical courses, grades in other senior electives, and usefulness of the MSPE) were never found to be statistically similar to the top criterion group for any specialty. In Table 3 , the selection criteria also are ranked by numbers from 1 (highest) to 16 (lowest) to illustrate absolute rank within a specialty. Table 4 shows the mean USMLE Step 1 and Step 2 CK scores for the groups of specialties that are listed. These data were obtained from the match statistics reported by the NRMP, the San Francisco match, and the AUA match. The mean USMLE Step 1 scores for matched students are significantly higher in the "most competitive" specialties when compared with the other two groups. The USMLE Step 1 scores in the "competitive" specialties are significantly higher than for the "less competitive" group. This trend holds for the "most competitive" specialties with USMLE
Step 2 CK scores.
Discussion
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3.33 (12) 3.66 (10) 3.16 (14) 3.23 (12) 3.09 (14) 3.09 (13) 2.94 (13 ‡ (14) 3.17 (13) 3,29 (13) Table 3 ). The responses from program directors can be interpreted in a variety of ways.
There is remarkable consistency in the top six selection criteria between the specialties with Ͼ80% U.S. senior fill rates, 60% to 80% U.S. senior fill rates, and Ͻ60% U.S. senior fill rates (see Table  3 ). Among other criteria, however, our study does indicate trends that seem to be based on the competitiveness of the specialties. USMLE Step 2 CK score ranks higher in the specialties with Ͻ60% U.S. senior fill rates as compared with specialties with the highest U.S. fill rates. This difference is even more prominent for the Step 2 CS exam. Does performance on these exams reflect resident characteristics that are more highly valued in these specialties? Do students who perform poorly on Step 1 apply more often to the less competitive specialties, thereby raising the relative importance of Step 2? The data from the NRMP show that USMLE scores for both
Step 1 and Step 2 are higher in the most competitive specialties (Table 4) . Given the strong academic performance of individuals who apply to the most competitive specialties, characteristics that distinguish individuals among this highly accomplished group are difficult to discern. The higher emphasis on class rank, AOA membership, and published medical school research may represent accomplishments that allow program directors to select one student over another.
There are several limitations to our study. First, there was variability in response rates from program directors across specialties and in some specialties this may not be a representative sample. We do not have information about why some specialties had a higher response rate than others. However, this study surveyed a larger and more comprehensive group of program directors from more specialties than has been performed in prior research. 2 Our methodology conformed with best practices in survey research. 15 Although our response rates varied by specialty, the broad scope of our study and the large number of respondents overall make our results noteworthy and, we believe, a reliable snapshot of widespread practices. Future studies that achieve relatively high response rates across all sampled specialties could further support our conclusions. Second, we chose not to survey community hospitals that did not have university affiliations. The FREIDA database lists relatively few nonuniversity-affiliated community hospital programs in most of the selected 21 specialties. Although in a few specialties the number of programs may have provided an adequate number of responses for statistical comparisons, in the majority of nonuniversity-affiliated programs the likelihood of an adequate number of responses was very low. The limitation is that our results do not provide the perspective of community-based program directors who do not have university affiliations. Third, because of the diverse formats that exist in conducting interviews, we did not explore the relative importance of the interview in the final selection of candidates.
In summary, our study provides important information about the current perspectives of program directors across specialties regarding the relative importance of specific selection criteria. Given the changes that have occurred in information available to program directors, this study may be useful in advising students about career selection. Additional studies are necessary to understand which of these selection criteria predict residents' performance. This may become particularly important as the NBME considers changing the format and content of licensure examinations, because, after such reforms, data that are currently highly valued by residency program directors (e.g., USMLE Step 1 scores) may no longer be available.
